The prepubertal testis: a quiescent or a silently active organ? by Rey, Rodolfo
Histol Histopathol (l 999) 14: 991 -1 000 
http://www.ehu.es/histol-histopathol 
Invited Re vie W 
The prepubertal testis: 
a quiescent or a silently active organ? 
R. Rey 
Endocrine Research Unit (CEDIE-CONICET), R.  Gutibrrez Children Hospital. Buenos Aires, Argentina 
Summary. The development of the testis is  
characterised by dramatic changes between birth and 
adulthood. The most conspicuous changes take place 
during puberty, when the seminiferous tubule diameter 
increases significantly owing to an important proli- 
feration of germ cells, giving rise to spermatozoa, and to 
the development of a tubular lumen; in the interstitial 
tissue characteristic Leydig cells appear and secrete high 
levels of testosterone. These pubertal changes of the 
testis can be detected clinically since they result in 
testicular volume and serum androgen level increments. 
The prepubertal testis has classically been defined as a 
quiescent organ. However, since adequate stereological 
methods for microscopic analysis are available, i t  has 
been shown that the male gonad triplicates its volume 
between birth and the onset of puberty. Sertoli cells and 
spermatogonia proliferate intensely; this is critical for 
the development of quantitatively normal adult 
spermatogenesis. Seminiferous tubule volume increases 
owing to an increment in tubular length, not diameter. 
Sertoli  cells are also functionally active during 
childhood: they produce high amounts of anti-Miillerian 
hormone during the whole prepubertal period, and 
inhibin B until the age of 2-4 years. Anti-Miillerian 
hormone and inhibin seem to play a role as modulators 
of the proliferation and differentiation of Leydig cell 
precursors. 
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Introduction 
The testes are composed of two morphologically and 
functionally different compartments: the seminiferous 
tubules, where the male gamete is produced, and the 
interstitial tissue, responsible for the secretion of 
androgens. The seminiferous tubules contain two distinct 
cell populations: the Sertoli cells are somatic cells which 
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play an essential role in the development of the other 
population, the germ cells, from which the spermatozoa 
arise. The interstitial tissue contains a testis-specific 
component, the Leydig cells which produce androgens, 
and a non-specific one,  mainly represented by 
connective tissue. The two testicular compartments are 
functionally interdependent: androgens are essential for 
Sertoli cell maturation and for spermatogenesis, and 
Leydig cell development and function are modulated by 
seminiferous tubule-secreted factors. 
The development of the testes, from the time of their 
differentiation in the foetus until adulthood, is 
characterised by dramatic morphological and functional 
changes. These changes will be briefly described 
hereafter as an introduction to the discussion of one 
particular period of the postnatal development of the 
male gonad: the prepubertal period. 
Differentiation and development of the testis 
The foetal period 
In the human foetus, a thickening of the coelomic 
epithelium covering the anterior surface of the meso- 
nephros on each side of the body represents the anlagen 
of the gonads. Although the sex is determined by the 
chromosomal complement (46,XY or 46,XX) resulting 
at the time of fertilisation, the male or female gonads 
cannot be distinguished at the microscopic level before 
the end of the 7th week; by then, in the male foetus, the 
expression of the SRY (Sex-determining Region of the Y 
chromosome) gene results in the differentiation of the 
gonad along the testicular pathway (Berta et al., 1990; 
Sinclair et al., 1990). Other autosomal genes are also 
implicated in gonadal differentiation: WT-l (Wilm's 
Tumour 1) (Kreidberg et al., 1993) and SF-1 (Steroido- 
genic Factor 1) (Luo et al., 1994) are essential for the 
development of the urogenital ridge, while mutations or 
deletions of SOX-9 (SRY HMG-box, gene 9) (Foster et 
al., 1994) or other putative genes located on the short 
arm of chromosome 9 (Bennett et al., 1993) and on the 
long arms of chromosomes 7 (Seller et al., 1997) and 10 
(Wilkie et al., 1993) result in abnormal testicular 
differentiation. 









